While the ferromagnetic properties of metallic objects, implantable medical devices, and cosmetics are well known, sand is not generally considered a consequential substance. Beaches in specific geographic regions, including the San Francisco Bay Area, have a propensity for ferromagnetic sand because of their geologic history. We describe a case in which ferromagnetic sand in a patient's hair coated the magnetic resonance imaging (MRI) scanner bore and caused significant imaging artifact, fortunately with no harm to the patient. We recommend that MRI facilities in areas where ferromagnetic sand is found consider educating technologists and screening patients for recent black sand exposure prior to scanning.
Background
Ferromagnetic objects are known to interfere with magnetic resonance imaging (MRI) scans, with consequences ranging from image degradation to serious injury and death. 1 Cases of ferromagnetic items in MRI scanners causing burns, blindness or death have been previously reported. [1] [2] [3] [4] Despite standardized and extensive MRI screening procedures, patients covered in ferromagnetic materials continue to enter MRI suites. Several cases involving ferromagnetic-containing compounds in the hair such as powdered hair dye, black-colored beeswax, and clay paste have been previously reported. [5] [6] [7] We describe a case in which ferromagnetic sand, also in a patient's hair, coated the bore of the magnet and caused significant imaging artifact, fortunately with no harm to the patient. The presence of this ferromagnetic sand escaped the attention of the technologist and patient's parent during standard MRI screening.
Case
An 11-year-old boy with history of post-traumatic migraine headache and obsessive-compulsive disorder presented to our radiology department for an outpatient MRI to evaluate for a structural etiology of his headaches. This was the patient's first MRI exam at our institution. The MRI screening form was filled out by the patient's mother and reviewed by the technologist. Neither the screening form nor ferromagnetic-detection system gave any indication that a ferromagnetic object would be present on the patient. The MRI scan was obtained on a 3.0 Tesla GE Discovery MR750 scanner. When initial localizing images were acquired, the scalp and subjacent calverium were markedly distorted by numerous foci of overlying magnetic susceptibility artifact (Figure 1 ). The scan was stopped and the patient was slowly removed from the bore of the magnet. At this point the technologist noted that the scanner bore was covered with numerous small black particles. With further questioning, it was learned that the child had spent the morning at San Francisco's Ocean Beach, known to geologists for its ferromagnetic black sand. Some of this sand was still in the patient's hair, resulting in the previously described artifact. The scan was not continued and the boy was sent home to bathe. When he returned the following week the artifact was dramatically reduced (Figure 2) .
Discussion
To the best of our knowledge, this is the first report of ferromagnetic sand causing MRI artifact. This may stem from the unique geologic history of the San Francisco Bay Area. The black sand on its beaches is partially composed of ferromagnetic particles (largely magnetite) derived from the igneous rocks of the Sierra Nevada mountains. These rocks are carried as sand out into the Pacific Ocean and its beaches by the Sacramento and San Joaquin rivers. 8, 9 While Ocean Beach is a popular destination, the ferromagnetic nature of its sand is not well known, even by MRI technologists and radiologists local to the area.
Patients and technologists are unlikely to be aware that something as simple as sand can interfere with an MRI examination. Standard screening forms at our institution and elsewhere do not query recent exposure to ferromagnetic sand. 10 While in this case the only adverse outcomes were image degradation, the need to clean the magnet bore, and the need for the patient to return to complete the examination at a later date, items containing iron oxide can heat sufficiently to cause burns. 11 If the sand were to be dislodged by the magnet or were present on the face, eye injury could potentially result. Furthermore, ferromagnetic sand artifact could potentially mimic pathology on imaging.
Ferromagnetic sand, although not something commonly considered in the context of MRI, can cause imaging artifact, debris in the magnet bore, and delayed imaging, as evidenced by this case. In areas where black sand beaches are present, technologists and radiologists should be educated about this potential hazard and specific screening should be considered prior to MRI. In general, when image distortion is observed along the scalp, image acquisition should be stopped immediately and the patient should be safely removed from the magnet bore and scanner suite. More extensive history of patient hair exposure should be elicited to avoid adverse patient outcomes and ensure improved image quality and patient safety.
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